Study objective-To assess the size of mortality diVerentials in men by social class in Scotland as compared with England and Wales, and to analyse the time trends in these diVerentials. Subjects-Men from England and Wales and Scotland around each census from 1951 to 1981. Methods-Poisson regression analysis was used to calculate relative indices of inequality for disease specific and all cause mortality as a measure of mortality diVerentials between social classes. This measure is not dependent on the size of the social class groups, so it can be used to compare the magnitude of diVerentials over time periods during which the relative sizes of social class groups change. Main results-While overall death rates were higher in Scotland than in England and Wales around the 1951, 1961, and 1971 censuses the relative indices of inequality indicated smaller mortality diVerences between social classes in Scotland. Inequality, as indexed by the relative index of inequality, increased over time in both Scotland and England and Wales, but to a greater degree in Scotland, resulting in greater social class mortality diVerentials for Scotland in 1981 (the relative index of inequality increased from 1.40 to 2.43 for England and Wales, and from 1.22 to 2.57 for Scotland between 1951 and 1981). This greater increase in the magnitude of inequalities in all cause mortality in Scotland seemed to result from increasing social class diVerentials in cardiovascular disease, accidents and external causes, and "all other causes of death". Examining the trends in overall death rates, it seems that the greater increase in social class diVerences in Scotland occurred because of the greater decrease in death rates among the privileged social groups, in combination with a smaller decrease (or a greater increase) in the death rates in the lower social class groups. Conclusions-This study has shown that trends in mortality and in inequalities in mortality diVer within Great Britain. Although death rates were higher in Scotland than in England and Wales, smaller mortality diVerentials by social class were found in Scotland over the period 1951 to 1971. By 1981, however, social class mor-tality diVerentials were greater in Scotland than in England and Wales. The greater increase in the social class diVerentials over time in Scotland, may have contributed to the worsening overall mortality profile in Scotland as compared with England and Wales that occurred between 1971 and 1981.
(J Epidemiol Community Health 1998;52:214-218) Socioeconomic mortality diVerences in England and Wales have increased over the past 40 years. [1] [2] [3] [4] [5] Recently, increased attention has been given to the international variation in the size of mortality diVerences associated with socioeconomic position. Kunst and Mackenbach show that countries diVer in the size of their socioeconomic mortality diVerences, with small diVerences being observed in Norway and Denmark and large diVerences in France. 6 Scotland is known to have higher death rates than England and Wales. Carstairs and Morris argued that this higher mortality around the 1981 census is because of the much higher levels of deprivation in Scotland as compared with England and Wales. 7 In another study it was shown that the mortality diVerentials between the west of Scotland and the south of England were largely explained by age, height, lung function, socioeconomic status, and smoking. 8 The relative magnitude of socioeconomic mortality diVerentials within Scotland and England and Wales has not been examined previously, however.
The purpose of this study is to assess the magnitude of the mortality diVerences by social class in Scotland as compared with England and Wales over the period 1951 to 1981, to determine whether the higher overall mortality rate in Scotland is accompanied by greater socioeconomic mortality diVerentials within Scotland. We investigate which causes of death have contributed to increasing social class mortality diVerences and whether these were diVerent in Scotland than in England and Wales.
Methods
All analyses were restricted to men aged 15 to 64 years of age because of diYculties in comparing social class measures in women, based on their own or their spouses occupation, over time. The population of 65 years and older was excluded, because the meaning of social class coded on death certificates for people who are no longer working is uncertain. Census data from 1951, 1961, 1971, and 1981 regarding social class of a 10% representative sample is used to estimate the denominator population and social class classified according to occupation at time of death as the numerator. [9] [10] [11] [12] [13] [14] [15] These numerator data come from the years surrounding the census year, but for reasons of presentation we refer to the central census year throughout the text. The 10% sample refers to on average 140 000 men in Scotland and to about 1.3 million men in England and Wales. More recent data on mortality by social class for Scotland and England and Wales (around the 1991 census) will not be published until late 1997 at the earliest. Data for England and Wales have been published in summary form, 16 but not the age specific death rates required for these analyses, and for Scotland no data have yet been published.
The diVerent causes of death were grouped as: all infectious diseases, all malignant neoplasms, all cardiovascular diseases, all respiratory diseases, all accidents and external causes, and "all other causes". The group "all other causes" includes benign neoplasms and neoplasms of unspecified nature, endocrine, nutritional and metabolic diseases, disease of the blood, mental disorders, diseases of the nervous system, diseases of the digestive system, diseases of the genitourinary system, diseases of the skin, diseases of the musculoskeletal system, congenital anomalies, and the group of ill defined causes of death. For some of these cause of death groups, the total number of deaths per group were not reported, but only the number of deaths caused by specific causes of death (belonging to such a group) were published. This was the case for the 1951 data for both Scotland and England and Wales, and for the 1961 data from England and Wales. In these cases we added the (published) numbers for specific causes of death within a cause of death group and used that as the total number of deaths in that cause of death group, thereby implicitly assuming that the major causes of death at that time were published, so that the error resulting from this assumption would be small. However, because the number of deaths resulting from "all other causes" was calculated by subtracting the number of deaths in every cause of death group from the all cause mortality, a small proportion of the number of deaths in a particular cause of death group will have been wrongly classified into the group of "all other causes" in these years.
Poisson regression analysis was used to calculate relative indices of inequality in mortality as a measure of mortality differentials by social class, 2 6 for each period surrounding the censuses that were carried out in Scotland and in England and Wales. A detailed description of how this measure is calculated is given in the appendix. The relative index of inequality takes into account the number of people in each social class and determines their relative position in the social hierarchy. Thus, a relative index of inequality of 2 means that the death rate of those at the bottom of the social hierarchy is twice as high as the death rate among those at the top, according to the regression equation, taking into account intermediate values between the bottom and the top. The advantage of this measure is that it takes into account the magnitude of each social class group, so that the index is less sensitive to the fact that, for instance, social class V has become small over time. The indices were standardised for age according to the 1981 population of Great Britain. Social class III manual and non-manual were combined because they were not separated in the early census years.
To calculate the cause specific relative index of inequality in Scotland in 1951, only the total number of deaths for men aged 15 years and older were available so that adjustment for age was not possible. This also means that deaths in those over 65 years of age were included, which will probably lead to the calculated relative index of inequality being an underestimate of the working age relative index of inequality, given the greater mortality diVerentials at younger ages. Age specific data were available for the calculation of the all cause relative index of inequality for Scotland in 1951, so that these were standardised for age and only considered men aged 15 to 64 years of age. For each census period we tested whether the relative index of inequality in Scotland diVered from that in England and Wales, by including a country × social class interaction term in the Poisson regression model. Results Table 1 shows that the relative index of inequality for England and Wales increased considerably between 1951 and 1981. In 1951 the relative index of inequality for Scotland was smaller than that in England and Wales, but increased more between 1951 and 1981, so that by 1981 the relative index of inequality for Scotland was slightly higher than that for England and Wales. In both populations lower relative indices of inequality are found in the older age groups (data not shown).
To assess what may have caused the greater increase in the relative index of inequality over time in Scotland, age standardised death rates in each social class are presented in figures 1 and 2 (for England and Wales and Scotland respectively). It is clear that the gap in death rates between social classes has increased in both Scotland and England and Wales, although the widening of the gap has been greater in Scotland. In Scotland death rates in the more privileged social groups have decreased more over time than in England and Wales. In the other social groups, however, the death rates in Scotland decreased less over time than in England and Wales, or increased more. This combination results in a greater widening of the gap between social classes in Scotland than in England and Wales. Over the entire period, death rates were higher in Scotland in every social class. Table 2 shows that mortality diVerentials by social class increase over time for several causes of death in England and Wales and Scotland. In 1951, the cause specific mortality diVerences were smaller in Scotland. Part of the difference between England and Wales and Scotland in this year is probably because of the fact that the Scottish cause specific relative indices of inequality were not adjusted for age and also included deaths over 65 years of age. However, the all cause relative index of inequality for Scotland was age adjusted and only considered men aged 15 to 64, and was still lower than the index for England and Wales. By 1981 this was reversed and the all cause social class mortality diVerentials were more pronounced in Scotland than in England and Wales. Table 2 shows that this reversal also occurred for cardiovascular diseases, accidents and external causes, and "all other causes of death". For these cause of death groups, Scotland had smaller social class diVerentials in 1951, but a stronger increase over time, in particular between 1971 and 1981, resulting in greater diVerentials in 1981. The social class diVerentials in the other cause of death groups in Scotland remained smaller than or equal to those in England and Wales over time. Therefore, the reversal of the all cause social class mortality diVerentials, with smaller diVerentials in Scotland in 1951 but greater diVerentials in 1981, is probably because of the cause of death groups for which such a reversal is also seen (in particular if the contribution of the cause specific deaths to the total number of deaths is large).
The increasing diVerentials in cardiovascular disease in Scotland are mainly because of the contribution of ischaemic heart disease and cerebrovascular disease (data not shown). Part of the increasing diVerentials in "all other causes of death" is a result of increased diVerentials for diabetes mellitus and liver cirrhosis. The contribution of cause specific mortality to the total number of deaths has changed over time, and these changes have been diVerent in Scotland than in England and Wales for some causes of death (table 2). The contribution of accidents and external causes, for instance, has increased more over time in Scotland than in England and Wales, even from 1961 to 1981 and discounting the incomplete 1951 data for Scotland. This greater increase in Scotland was partly a result of a larger increase in the contribution of suicide (data not shown). This reflects a diVerence in suicide mortality over time, as the age standardised mortality resulting from suicide in men aged 15 to 64 was lower in all social classes in 1961 in Scotland than in England and Wales, but higher in Scotland by 1981. This increase in suicide mortality in Scotland continued between 1981 and 1991. 17 18 Another example is the decreasing contribution of cardiovascular mortality in Scotland over time, compared with the increasing contribution in England and Wales. This reflected a greater decrease in age standardised cardiovascular death rates in the higher social classes in Scotland than in England and Wales, although the death rates remained higher in Scotland (data not shown).
Discussion
This study has shown that trends in inequalities in mortality diVer within Great Britain. Although death rates were higher in Scotland compared with England and Wales, smaller mortality diVerentials by social class were found in Scotland over the period 1951 to 1971. By 1981, however, the relative index of inequality for Scotland was higher than that for England and Wales, because death rates for social class I declined more in Scotland, while the death rates of social classes IV and V remained considerably higher in Scotland than that in England and Wales over the entire period. The greater increase in social class mortality diVerentials in Scotland over time, in particular between 1971 and 1981, seemed to be a result of increasing diVerences in cardiovascular disease, accidents and external causes, and "all other causes".
Census data should be interpreted with caution. Mortality is classified according to social class at death, while the population at risk is classified according to social class at the time of census. This introduces a potential for the numerator-denominator bias. However, it has been shown that the influence of this bias on mortality diVerentials is not great. 19 This study showed that Scotland had higher death rates in each social class over the entire period from 1951 to 1981. Other studies have also shown the higher death rates in Scotland around the 1981 census. Carstairs and Morris found that the death rates in Scotland were about 25% higher than in England and Wales around the 1981 census, standardised for age, sex, and social class. 7 Standardising for deprivation measures essentially abolished the Scottish mortality disadvantage. Balarajan and McDowall similarly found that around the 1981 census Scotland had higher mortality rates compared with England and Wales, and that this diVerence was greater for men in the manual group than for the non-manual group. 20 Table 3 shows the higher mortality in Scotland compared with England and Wales, largely independent of social class, seen over the period of interest. Furthermore, it has been shown that mortality diVerences between aZuent and deprived groups in England and in Scotland have further increased between 1981 and 1991. 17 21 22 It has been suggested that (among aZuent countries) the level of income inequality within a country may determine both the degree of mortality diVerentials within the country and the country's relative mortality compared with other countries. 23 In this respect countries with higher levels of income inequality are seen to have higher death rates, independent of overall economic level. The finding has been extended to include associations between the level of socioeconomic inequality and overall mortality of areas within a country. 24 25 The mechanism, however, for this eVect of income inequality is not clear. 26 The income inequality hypothesis produces the expectation that countries with greater income inequality would have larger inequalities in mortality and higher overall death rates than countries with lower income inequality. Table 3 , however, shows that, in contrast with this prediction, Scotland had Table 4 shows how this socioeconomic position indicator is calculated (for Scotland in 1951). First the percentage of people in every social class is calculated. Then their relative position on a scale ranging from 0 to 1 is determined. To determine the relative position for people from social class III for instance, half of the proportion of people in social class III (half of 0.493) is added to the cumulative proportion in social class I and II (0.163). This socioeconomic position indicator was then entered as an independent variable in Poisson regression analysis. The regression coeYcient of the socioeconomic position indicator and the standard error were subsequently used to calculate the rate ratio with 95% confidence intervals. This rate ratio is known as the relative index of inequality. The indices were standardised for age according to the 1981 population of Great Britain. This was done by calculating age standardised death rates for each social class during each census period, multiplying these rates (for example, for Scotland) with the (Scottish) population to obtain the number of deaths, and then entering this number of deaths into the Poisson regression analysis as the dependent variable. 
